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Specification

MODEM FI BER COPTICS, MULTI PLEXI NG DRCP- AND- | NSERT

1. SCOPE AND CLASSI FI CATI ON

1.1 Scope. - This specification contains the technical requirements of the
Federal Aviation Admnistration (FAA) for a nodular, general purpose, nultiple
channel, digital comunications multiplexing nodem with integrated fiber optic
transmt and receive functions (hereinafter referred to sinply as nultiplexing
nodem). \Wen three or nore of the nultiplexing nodems specified herein are
integrated, as in a network, the network shall have the capability to **drop-and-
insertt™ di gi tal comunications channel s at any one of up to eight |ocations.
(The total nunmber of channels shall not be required to exceed 32.) The .

nul tipl exing nodem specified herein shall, in conjunction with a Network
Monitoring System (NMS) provide the capability to remtely control and di agnose
a network conprised of the sane. Mdules are specified which satisfy the
interface and signal requirenents of NAS-MD-T9® and the land |ine/tel ephone |ine
circuits of the four-wire nodems of the airport surveillance radar nodel ASR-9,
FAA speci fi cati on FAA-E-2T0O4B. These units are intended for use as the
principal element in a fiber-optic-based signal distribution system for

airports

1.2 Classification.- The multiplexing modens shall be of two types as follows:

Type fa- The optical conponents operate at an optical wavelength of 850
nanometers- (nm) and are suitable for transmitting signals up to
2.5 kmusing cabl e speci fied by FAA-E-ZTR1.
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Type Ib- The sane as Type Ia, but shall include a Ki®%o

Type Ifa- The optical conponents operate at an optical wavel ength of 1300
nm and are suitable for transmtting signals up to 15 km using
cabl e speci fi ed by FAA-E-2IA1.

Typellb~ The same as Type ILfa, but shall include a NMS.

1.3 Definition of terns

1.3.1 Medeme— The termmodem as used herein, shall denote a device which
enpl oys time divi si on nulltiplexing aniltprxxhge t 0 ef f ect the sinul t aneous
transm ssion of data and control signals; and enploys a signal transnission
format such as Manchester-M bapitese encodi ng or pul se wi dth modul ation.

1.3.2 Dat a rate’~ The termdata rate, as used hereiin?, shal|l denote bits per
second non return to zero (NRZ)..

1.3.3 Governnent inspection.- The term Governnent inspection, as used herein,
shall denote the wtnessing, by an FAA representative at the contractor% (or

. subeontraeter"s) facility, of any processes, tests, or inspections used to
produce the specified equipnment. Wtnessing shall allow for any visual or other
I nspections necessary to assure conpliance with this specification.

1.3.4 Isochronous distertion.- The term iseechrenous di stortion, as used herein,
shal | denote the measurement of the deviation in pulse width (bias) and the
deviation in bit cell boundary (jitter). Refer to EIA RS-334A, "Signal Quality
At Interface Between Data Term nal Equipnent and Synchronous Data Circuit

Term nating Equi pnent for Serial Data' Transmissiom® for specific measurenent

t echni ques.

1.3.5 dBm.~ The termdBm, as used herein, shall denote decibels referenced to
one mlliwatt.

1.3.6Reliability terns.- The reliability terms used in this specification are
defined in the subparagraphs that conprise this section.

1L.3.6.11 Faillure.~ The termfailure, as used herein, shall denote any condition
which requires corrective maintenance to restore the equi pment function to
speci fied operation.

1.3.6.2 Mean tine between failure (WMBF).~ The term MIBF,, as used herein, shall
denote the statistical nean measured in hours that the equi pment operates
according to specification between failures. Included in the definition of
failure herein is a condition which requires adjustnent in order to maintain
and/ or establish operation.

1.3.6.3Mwan ti ne between critical failure (MBCF)..~ The term MIBCF, as used
herein, shall denote the statistical mean nmeasured in hours between critical
failures. A critical failure is differentiated fromall other failures by its
significant affect on the basic (critical) function(s) of the equipnment. The
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MIL-STD-721C M litary Standard, Definition of Terms for Reliability and
Mai ntai nabi lity

MIL-STD454D M litary Standard, Standard CGeneral Requirenent for
El ectronic Equi pment, Requirenent 9

MIL-STD-882B M Ilitary Standard, SystemSafety Program Requiiremmssitss

3. REQUI REMENTS

3.1 Generall.~ The multiplexing nodem described in this specification will be the
. principle element in an airport fiber optic-based signal distribution system
The multiplexing nodem shall be of a modul ar design and consist of: an optical
transcei ver with mulltiplexiimgtEmittipbxigg | ogi c, up to eight digital

comuni cation nodules, built in test functions, and power supply.

3.1.1 Digital comunications nmodul e types.- Digital communications nodul es of
the follTow ng types shall be provided: (1) ErA-232, (2) EIA-422, (3) two-wre
intra-netwark di gi ti zed voice, (4) transistor-transistor |ogic (TTL),, and (5)
four-wire intra~-netwark di gitized voice.

3.1.2 Digital conmunications channel .- A channel is herein specified as being
one of the followng:

(a) One full duplex EIA-232 port as specified in 3.2.2.4,
(b) One full dupl ex ErA-422 port as specified in 3020205
(e) Four full duplex TTL ports as specifiedin 3.2.2.6.

(d) Two full duplex two-wire intra-netwerk digitized voice frequency ports
as specified in 3.2.2.T, or

(e) Two full-duplex four-wre intra-netwerk digitized voice frequency ports
as specified in 3.2.2.8.

3.1.3 Partiitiioning.— Wth the exception of the EILA-822 digital communication
nodul e, digital comunications nodul es shall consist of four or a multiple of
four digital communications channels. The EIA-8422 digital comunication nodul e
shal | consist of one or nore digital communication channels.

3.1.4 Networking,- It shall be possible to network, via optical fiber, as few as
two and as nmany as eight nultiplexing nodens.

3.1.5 Network monitoring system- A NMS shall be provided to remotely control
and diagnose a network of nultiplexing nodems. The specifications for the NMS
are defined in section 3.2.4.3.

3.1.6 Chassis capacity.- Each nultiplexing nodem chassis shall accormodate 8 or
more di gi tal ¢onmurm estich nodul es.
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3.2-2.6 TTL ITDdU' e =

3.2.2H.1Data rate. - The TTL nodul e shall have the capability of
transmititimgd/recsiningg 500 pul se per second signal s on each of the four full
dupl ex ports for each of the four channels associated with a TTL nodul e.

3.2.2.6.2Sanpl i ng skew. - The sanpling skew shall not exceed ten m croseconds
between the signals associated with any two ports.

3.2.2.6.3Connect or contact assi gnnents.- The connector shall have the follow ng
contact assignnents (see 3.2.2 and 3.2.5.2):

CONTACT ASS| GNVENT CONTACT ASS| GNVENT

| NPUT CHANNEL  PORT OUTPUT CHANNEL PORT
1 1 1 20 1 !
2 1 2 21 1 2
3 1 3 22 1 3
4 1 y 23 1 y
5 24
6 2 1 25 2 1
7 2 2 26 2 2
8 2 3 27 2 3
9 2 y 28 2 y
10 GROUND 29 3 1
11 3 1 30 3 2
12 3 2 31 3 3
13 3 3 32 3 y
14 3 4 33
15 34 4 1
16 4 1 35 4 2
17 4 2 36 4 3
18 y 3 37 4 y
19 4 y

3.2.2.T Intra-nettwark two-wire digitized voice frequency nodul e. -

3.2.2.7111 Generall.~ Each two-wire intra-netwark di gitized voice frequency port
shal | provide the capability to transmt and receive transforner coupled voice
frequency tones full duplex, point-to-point, intra-petwari.

3.2.2.7.2 Inmpedance.~ The input and output inpedance shall be 600 ohns + S5%.

3.2.2.7.3 Input/output signal |evels.- Each port shall be capabl e of
transmtting and receiving root-nean-square signal levels within the range of =+
dBfin to ~15dBm with a maxi muminaccuracy of 0.5 dB for frequencies in the range
of 300 Hztt@ 3400 Hz.

3.2.2.7.4 Pul se code nodul ation distortion. The end-to-end pul se code
modul ation distortion shall not exceed -35 dB. (O dBm at 1004 Hz).
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3.2.4.0 Local fault isolation.- The multiplexing nodem independent of any
device external to the chassis, shall provide the capability to identify channel
related faults by channel, power supply faults, and transceiver faults.

3.2.4.2 Indicators and al arnms.- The follow ng indicators and/or alarms shall be
provided on the front panel of the multiplexing nmodem

(a) Power supply indicators

(b) Optical signal detect/received power sufficient to sustain a BER of
10-6 or | ess

(e) Digital Leepback test faults
(d) Switch-sel ected channel status for all active pins

3.2.4.3 Network nonitoring system(NM3).- The NMS specified herein is specified
In the context of I1ts proposed use within the Renote Maintenance Mnitoring .

Syst em(RMMS)..

3.2.4.3J1 NS functional requirements.- The NMB shall have the capahility to
comunicate with the testing and fault isolation logic of the multiplexing
modens within the network in order to. nonitor ErA~232 and ErA-422 digit al
comuni cations within a network of up to eight nultiplexing nodens without
interfferring with or interrupting the transmssion of data. Use of one of the
operatiicaall ETA-232 di gital comunications ports per remote multiplexing nodem
is allowed for this purpose.

3.2.4.3.2 NMB selfr-diiagmssties.~ The NMS shal |l incorporate internal
test/validation and diagnostic features. NMS status shall be provided to the
RMMB when request ed. ‘

3.2.4.3.3 Fail safe design.- The NMS shall incorporate features which nininize
the probability that a fallure internal to the NMS will cause a failure with
system ¢ inpact.

3.2.4.3.4 Data rate.- The NMB shall be capable of communicating with the RMMS at
a data rate of 2300 bits' per second synchronous.

3.2.4.3.5 NMAMMS t ransactions. - As a mininum the NMB shall have included in
Its pepetaitre of transactions wth the RMMS nessages of the follow ng types:

o Messages containing requested information

o Messages, for exanple, confirmng that a request for status or testing
was received

o Messages confirmng that a request was honored

o Message indicating that an invalid request was received.
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3.4.1.2 Connector interface panel.- Connector interface panels which shall be
either directly nountable on the nultiplexing modem chassis, or 19 inch rack

mount abl e shal | not exceed 5.40 inches in height including a +/-0.015 inch
tol erance.

3.4.2\ight.- The total operational weight of a system configured with 8
Digital Conmmunications Mdul es and a NMS shall mait exceed 50 pounds.

3.5 Environnent al condiitiens.~ The equipnent shall satisfy the requirenments for
operation and storage under varying environmental conditions.

3.5.11 Operating tenperature, humdity and altitude. -

3.5.3.1 Mul tipl exi ng modem.~ The multiplexing nodem shall satisfy requirenments
when operated under fixed or varying conditions of tenperature, humdity and
altitude for the ranges specified.

(a) Tenperature: ~500 Cto 500 C (The nultipl exi ng modem shal | not
require, nor shall it enploy, a thernoelectric device when operating
within the tenperature range of -200 C to +50@ C. |f thernoelectric
device(s) is (are) required for operation bel ow tenperatures of -200 C,
the following additional requirenments shall be inposed:

o Power requirement for the thernoelectric device(s) shall not exceed
25 watts.

o The MTBF (MTBCE) for the thernpelectric device(s) shall not be |ess
t han 200,000 hours.

o The time required to replace the thernoelectric device(s) shall not
exceed two hours.

o The failure of the thermoelectric device(s) shall be reported to
and identified by the NMS as a systemfailure.)

(b) Hum dity: 10 to 90% RH
(e) Altitude: to 10,000 feet

3.5.1.2 Mi8.~ The NMS, including display screen, operator termnal, and
processor shall satisfy requirenents when operated under fixed or varying
conditions of tenperature, humdity, and altitude for the ranges specified:

(a) Tenperature: 10 to +500¢/
(b) Hum dity: 10-§6% RH, noncondensi ng
(e) altitude: to 10,000 feet

3.5.2 Storage tenperature, humdity and altitude. -

(a) Temperature: ~500 C to 600 C
(b) Humidity: 10 to 95% RH, noncondensi ng
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4.2.1.3 Denonstrati on and anallysiis..— Denonstrations and anal yses that are
required per Table I to establish conpliance with specifications shall be

conducted on the basis of one denmonstration (analysis) per each line item
del i verabl e.

4.2.2 Test resullts.— The contractor shall submit test results (which shal
include analysis, if so specified by the Contracting Officer, for those

par agraphs and/ or subparagraphs |isted in; Tablle | as requiring analysis) to the
Government for review and approval prior to final acceptance

4,2.3 Test equi pnent.- The contractor shall supply all test equipment necessary

for tests required in this specification. Test equipment shall be maintained in
accor dance wi t h MIL-C-4E662..

4.3 I nspection of production status.- Upon request from the Governnent, the
contractor shall nake available for review at the production facility, al
information regarding the production status of equipnent being manufactured .
under the contract.

5. PREPARATI ON FOR DEL| VERY

5.1 General requirenents.- Equipnment; accessories and required documentation
shal | be packaged for shipment in a manner that prevents damage when shipped by
comon carrier. As a mininum equi pnent packaged for shipment shall not be
adversely affected by a free-fall inpact on concrete froma height of 36inches
Unpacking instructions, when required, shall be affixed to the exterior of the
shipping container in a protective envelope, and shall be clearly |abeled

5.2 Marking.- The shipping container shall be clearly marked with permanent ink
to provide the follow ng information

(a) Neme, type, mdel nunmber and quantity of equipment

(b) Nane and address of manufacturer

(e) FAA contract number under which equipment is being supplied

(d) National stock number
6. NOTES. - The contents of this section are not contractually binding. Any
information contained herein is for the purpose of providing background
information and/or special instructions to the Contracting Oficer.

6.0 Qual ity control provisiens.-— \Wien the procurement request is prepared, an
appropriate quality assurance provision nust be included in the contract
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